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GCSE 
COMPUTER SCIENCE 
8520/CA/CB/CC/CD/CE 
Sample NEA Task (Task 2 – Cows and Bulls) 
V1.0 

    
For candidates entering for the XXXX examination. 
To be issued to candidates at the start of the final academic year of their course of study. 
 
Instructions 
 

• Evidence for assessment must include a complete listing of all program code, and a report 
describing the design of the solution, any features of the coded solution which are not evident 
from the listing, the testing and any potential enhancements and refinements to the solution.  

 
 
 
Information 

• The assessment is designed to be completed in 20 hours.  
• The assessment period is not required to be continuous. 
• There are restrictions on when and where students can work on this problem. Please see the 

Teachers’ Notes which accompany this task for more information about these restrictions.   
• Students may need to use the Internet to research certain parts of the problem.  This must be 

within the 20 hours. 
• Submission may be paper-based or electronic using CD/DVD. 
• Students will need to complete and sign a Candidate Record Form which declares that the work 

is their own. This must be countersigned by the teacher and a member of the senior leadership 
team at your school or college. 
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Students must use one of the following programming languages: 

• C# 
• Java 
• Pascal/Delphi 
• Python 
• VB.Net.  
 

Centres will be asked to indicate their programming language choice(s) for each cohort at the start of the 
course.  
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Problem: Cows and Bulls 

Cows and Bulls is a guessing game where the player tries to guess a number that has been randomly 
generated. The randomly generated number must contain exactly four digits between 0 and 9 with no 
duplicates. An example of a valid randomly-generated number is 1234. An example of an invalid 
randomly-generated number is 1223 as the digit 2 has been used twice in the four-digit number. 

The player is asked to enter a four-digit number. This is compared to the randomly-generated four-digit 
number.  Each individual digit entered by the player is compared to each digit within the randomly-
generated number.  If a digit is in the randomly-generated number and is in the same position in the 
randomly-generated number as it was in the player’s number then the digit is a “bull”.  If the digit is in the 
randomly-generated number but is in a different position then the digit is a “cow”. 

The player has won the game when they have correctly guessed the four digit randomly-generated 
number. A record is kept of the number of guesses it took to guess the correct number. 

Figure 1 - Example 

 

 

 

 

 

 

 

  

 

The program must work in the following way: 

1) A randomly-generated four digit number is created.  This number must have exactly four digits 
between 0 and 9.  All four of the digits must be different to each other. 
 

2) The player enters either the word ‘exit’ or a four-digit number. 
a. If the player enters exit then the randomly generated four-digit number is shown and the 

program ends. 
b. If the player does not enter exit then the program must check that the value entered 

consists of exactly four digits.  An appropriate message must be displayed if the value 
does not meet this requirement. 

c. If the four-digit number entered contains repeated digits then an appropriate message 
must be displayed. 

d. Step 2 should be repeated until a valid input is received. 
 

 
Randomly generated four digit number: 1857 
Player entered four digit number: 8647 
Response: One bull and one cow.  
The digit 8 is in 2nd position in the randomly-generated number and in the 
1st position in the player’s number. This is a cow. The digit 7 is in the 4th 
position in the randomly-generated number and also in the 4th position in 
the player’s number.  This is a bull. No other matches are found. 
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3) The program should check the player’s number against the randomly-generated number. 
a. If a digit in the player’s number matches a digit in the randomly-generated number and is 

in the same position then one bull is counted. 
b. If a digit in the player’s number matches a digit in the randomly-generated number but is 

in a different position then one cow is counted. 
c. An appropriate message should be displayed giving the number of bulls and cows. 

 
Tasks 2 and 3 are repeated until the randomly-generated four digit number has been correctly guessed 
by the player.  If the guess is successful an appropriate “success” message is displayed.  A count of the 
number of guesses the player has taken should be displayed to the player once the game is completed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




